Improved wound stability of top-hat profiled femtosecond laser-assisted penetrating keratoplasty in vitro.
The femtosecond laser is a new option for cutting corneal tissue at high precision. The "top-hat" profile has an overlapping graft-host interface at the edge because of a larger inner trephination diameter. This may enhance graft fixation, thus improving the outcome and accelerating rehabilitation after penetrating keratoplasty. Femtosecond laser top-hat keratoplasties with overlaps of 0 and 3 mm between inner and outer trephination diameters were performed in vitro. After trephination, the excised corneal buttons were readapted by different suturing profiles. Pressure in the artificial anterior chamber was then raised until we observed wound leakage and ultimately wound prolapse. Better wound stability was found in conjunction with all profiled trephinations. When using 4 interrupted sutures, wound leakage occurred at a median of 13.0 cm H2O (mean, 12.3 cm H2O) and "zero overlap," at 19.0 cm H2O (mean, 20.8 cm H2O) and 1-mm overlap, at 32.0 cm H2O (mean, 32.8 cm H2O) and 2-mm overlap, and at 48.5 cm H2O (mean, 49.4 cm H2O) and 3-mm overlap. Comparing zero overlap with the mean values of 1- to 3-mm overlaps, wound leakage happened at 13.0 (mean, 12.3) versus 32.0 (mean, 34.3) cm H2O with 4 interrupted sutures, at 57.5 (mean, 58.3) versus 61.0 (mean, 70.8) cm H2O with 8 interrupted sutures, at 31.5 (mean, 32.0) versus >97.0 (mean, 75.5) cm H2O with 1 running and 4 interrupted sutures, and at 34.0 (mean, 32.3) versus 80.0 (mean, 69.9) cm H2O with 1 running suture. The analysis of variance revealed a statistically significant increase in wound stability for all overlaps independently from the size of the overlap. Femtosecond laser-assisted profiles with even small overlaps for penetrating keratoplasty may make fewer sutures and earlier suture removal possible because of better wound stability, contributing to earlier visual recovery and helping to prevent wound rupture after trauma. However, further study is required to identify the optimum profile including the various technical parameters.